Objective: Several studies have explored the processing specificity of music and speech, but only a few have addressed the processing autonomy of their fundamental components: pitch and phonemes. Here, we examined the additivity of the mismatch negativity (MMN) indexing the early interactions between vowels and pitch when sung. Methods: Event-related potentials (ERPs) were recorded while participants heard frequent sung vowels and rare stimuli deviating in pitch only, in vowel only, or in both pitch and vowel. The task was to watch a silent movie while ignoring the sounds. Results: All three types of deviants elicited both an MMN and a P3a ERP component. The observed MMNs were of similar amplitude for the three types of deviants and the P3a was larger for double deviants. The MMNs to deviance in vowel and deviance in pitch were not additive.
Introduction
The domain specificity of music and speech has been a matter of debate for years in the growing community of scientists interested in music processing (Patel, 2008; Pinker, 1997; Zatorre and Peretz, 2001) . Mounting experimental results from neuropsychology (Peretz, 2006; Steinke et al., 1997) support the notion that specific processes are devoted to music perception and production. In contrast, brain imaging data show, for example, that music activates brain areas classically considered as specialized for language (Koelsch et al., 2002; Levitin and Menon, 2003) , suggesting that music and speech cannot be totally independent from each other. The most reasonable view in the present state of the art is to consider that some aspects of music engage domain-specific processes (Peretz and Zatorre, 2005; Peretz, 2006) while other aspects engage processes that are shared between music and language (Patel, 2003; Peretz and Coltheart, 2003; Peretz and Zatorre, 2005; Price et al., 2006) .
The aspects of music and speech that are handled by shared processes remain unclear. Pitch height and phonemes, which are the building blocks of music and speech, respectively, might be good starting points. Among phonemes, vowels are the most similar in structure to musical tones by varying both in timbre and pitch. However, the relative importance of these two dimensions differs. Vowels vary in their spectral structure while tones mostly vary in pitch in a melodic context. However, recent data (Ross et al., 2007) built a new bridge between vowels and tones by showing that the intervals used in the music of most cultures have the same pitch ratio as the formants shaping the vowels of their languages. This suggests that vowels and tones are indeed very similar and may be processed by common mechanisms.
Kolinsky and collaborators (2009) recently found support for the joint processing of vowels and pitch in sung stimuli. In a speeded classification task (Garner, 1974) of bisyllabic nonwords sung on two-note melodic intervals, Kolinsky et al. (2009) observed that vowel and pitch dimensions cannot be attended selectively. When the nonword classification was based on vowel identity, irrelevant variations in pitch interfered with the classification process. A similar interference of irrelevant vowel variations was observed when the classification was based on pitch. Thus, classification performance suggested that vowel and pitch were integral rather than separable dimensions (Garner, 1974) . Whereas similar results have been obtained in tone languages (Lee and Nusbaum, 1993; Repp and Lin, 
